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PA3BHTHE MbllllEHHblX 3JIEMEHTOB 
KO^KHO-MYCKyjIBHOrO MEIIIKA METAIJEPKAPHH 
DIPLOSTOMUM CHROMATOPHORUM (TREMATODA: DIPLOSTOMIDAE) 

© H. M. Il0ABH3HaH, A. A. floSpOBOJIbCKHH 

MeTOflOM npocBenHBaiomeH 3JieKTpoHHon MHKpocKonHH H3yneHbi Mbimubi Koamo-MycKyjibHoro 
MeuiKa (KMM) HHBa3HOHHbix uepKapnn h pa3BHBaiomHXC5i MeTauepKapnil Diplostomum chromato- 
phorum. rioKa3aHO, hto b xoae Mopcj)oreHe3a MeTauepKapnil aecjDHHHTHBHaa MycxyjiaTypa cjjopMHpy- 
eTC5i y hhx 3aHOBO, 3aMeman co6oh ^ereHepnpyiomHe MbimeHHbie BOJiOKHa uepKapnii. Heodxojw- 
moctb 3aMemeHH5i jihhhhohhoh MycicyjiaTypbi Ha aecJiHHHTHBHyK), no-BnjiHMOMy, o6ycjiOBjieHa niy6o- 
koh cneunajiH3auneii nocjiejmen h CB5i3aHa c oco6eHHOCT5iMH (JjyHKunoHHpOBaHHfl MbimeHHbix 
3jieMeHTOB Ko>KHO-MycKyjibHoro Meuixa CBodojmonjiaBaiomeH jihhhhkh (uepKapnn) h B3pocjibix 
napa3HTOB (MapHT), o6HTaK>mHX B KHLUeHHHKe n03B0H0HH0r0 >KHBOTHOrO. 


B paHee ony6jiHKOBaHHOH CTaTbe, nocB^meHHOH npeo6pa30BaHH5iM noKpoBOB b xoue 
pa3BHTH^ MeTauepKapnil Diplostomum chromatophorum (IlouBjnHafl, 1999), ocHOBHoe 
BHHMaHHe 6bijio yuejieHO CTpoeHHio TeryMeHTa h CBjnaHHbix c hhm cy6TeryMeHTajibHbix 
)Kejie3HCTbix KjieTOK. Pi3MeHeHH^ b CTpyKType MbimeHHbix 3jieMeHTOB KMM 6bijin OTMene- 
Hbi jinmb ujui 3aKjiK)HHTejibHoro 3Tana pa3BnTna MeTauepKapnil, hto h Hamjio OTpa^KeHne 
b o6iuen cxeMe (llo^B^3Ha^, 1999). flonojmnTejibHbie 3JieKTpoHHO-MHKpocKonHHecKHe 
HCCjie^OBaHH^ Mbimu ctchkh Tejia y MeTauepKapnil paHHHX cpoxoB pa3BnTna h 6ojiee 
^eTajibHbiil aHajiH3 y>Ke nojiyneHHbix pe3yjibTaTOB jierjin b ocHOBy HacToaiuen pa6oTbi. 

kbyneHne Mbimu npOBOunjiocb no cepHAM tohkhx nonepenHbix cpe30B H3 pa3Hbix 
ynacTKOB Tejia pa3H0B03pacTHbix MeTauepKapnil n uepKapnii D. chromatophorum. MaTe- 
pnaji n MeTOUbi ero o6pa6oTKH noupo6HO onncaHbi HaMH paHee (llouB^3Ha^, 1999). 

PE3YJIBTATLI HCGJIEUOBAHHfl 

CTapTOBon tohkoh b pa3BHTHH nouKO>KHon MycKyjiaTypbi MeTauepKapnil abjuhotca 
M bimubi KMM 3pejibix uepKapnn. Y D. chromatophorum ( =D . pseudospathaceum) OHn 
npeucTaBjieHbi TpeMA cjioflMn — KOJibueBbie, npouojibHbie n unaroHajibHbie MycKyjibHbie 
BOJiOKHa, TOHHan TonorpacjjHH KOTopbix n TOHKaa opraHn3aumi noupo6HO onncaHbi b pa6o- 
Te K)Ky6aa n HeBbauoMCKoii (Czubaj, Niewiadomska, 1997). llojib3yHCb 3 thm o6cTOATejib- 
ctbom, Mbi orpaHnnnMCM jmmb aHajin30M OTuejibHbix MOpcJiojiornHecKnx oco6eHHOCTen 
nouKOxcHbix Mbimu uepKapnn D. chromatophorum , nMeioiunx, Ha Ham B3mau, Ba>KHoe 
3HaneHne ujui noHnMaHna xoua nocjieuyioLUHx npeo6pa30BaHnn MbimenHon cncTeMbi 
b npouecce MeTaMopcj303a MeTauepKapnn. 

B cxeMaTHHHOM BHjje Mbimubi CTeHKn Tejia uepKapnn D. chromatophorum n3o6pa>KeHbi 
Ha pnc. 1, a. CapKonjia3MaTHHecKafl aupocouep^Kaiuafl nacTb MbimeHHbix KjieTOK pacnojio- 
)KeHa y CBo6ouHonjiaBaioiunx jihhhhok b HenocpeucTBeHHon 6jm30CTn ot coKpaTHMbix 
otpoctkob (pnc. 1 ,a\ 2, a). OHa npeucTaBjieHa HexpynHbiM aapoM, xapaKTepn3yioiuHMC^ 
BbicoKnM couep)KaHneM reTepoxpOMaTnHa, n He6ojibmnM KOjinnecTBOM OKpy)Kaioiuen aupo 
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capKoruia3Mbi. B tohkom sjieKTpoHonjioTHOM cjioe nocjiejmen o6Hapy>KHBaK)TC5i cboGoji- 
Hbie ph6ocomm, (ymejibHbie UHCTepHbi uiepoxoBaToro 3nP h HecKOjibKO jioBOJibHo xpyn- 
HblX MHTOXOH^pHH (pHC. \ , O’, 2,0). OflHa MblLUeHHafl KJieTKa o6pa3yeT HeCKOJIbKO OflHO- 
HanpaBjieHHbix coKpaTHMbix otpoctkob. Hx nonepenHoe ceneHHe HMeeT HenpaBHjibHyio 
OKpyrjiyio hjih OBajibHyio c|3opMy (pnc. 1, a; 2, 6). TojiCTbie (MH03HH0Bbie) h TOHKHe (aKTH- 
HOBbie) MHOCf)HJiaMeHTbI, 3anOJIHHK)mHe T0HK03epHHCTyi0 CapKOrma3My COKpaTHMbIX OT- 
POCtkob, pacnpe^ejieHbi b Hen paBHOMepHO. B coxpaTHMOH nacTH MycxyjibHbix KjieTOK 
jiOKajiH3yeTCH 3HanHTejibHoe kojihhcctbo xpynHbix mhtoxohaphh c MHoroHHCjieHHbiMH 
KpHCTaMH. PacnojioxceHbi ohh Henocpe^CTBeHHO noji capxojieMMOH, nacTO b HeGojibmnx 
BbipocTax Ha noBepxHOCTH MbimeHHbix bojiokoh (pHC. 1, a; 2, 6). 

B nepBbie HecKOjibKO wen nocjie 3apaxceHHH (b ycjiOBH5ix Hamero onbiTa sto cocTaBHjio 
okojio 6 cyTOK) MycxyjiaTypa ctchkh Tejia MOJiojmix MeTauepxapHH coxpaHaeT Maxpo- 
CTpyKTypHyio opraHH3auHio, CBOHCTBeHHyio uepxapHHM. BMecTe c TeM b ee tohkom CTpoe- 
hhh yxce k KOHuy nepBoro jjhh HaxoxmeHHfl bo btopom npoMexyTOHHOM xo35iHHe CTaHO- 
bhtch 3aMeTHbi H3MeHeHHH. B nepByio onepejm ohh 3aTparHBaiOT MbimenHbie otpoctkh 
MycxyjibHbix KjieTOK. Hame noji capmneMMOH MbimeHHbix otpoctkob hjih b hx ueHTpajib- 
HOH HaCTH MOKJiy MHOCjDHJiaMeHTaMH H05IBJ15H0TC5I ynaCTKH 3JieKTp0HH0-np03paHH0H cap- 
Konjia3Mbi, HHorjia jiOBOJibHO 3HanHTejibHbix pa3MepoB (pnc. 2, e). BMecTe c sthm Hapyma- 
eTCH ynopa,aoHeHHoe paBHOMepHoe pacnojioxceHHe MHO(f)HjiaMeHTOB b TOJime coxpaTHMbix 
otpoctkob. Y 3— 5-AHeBHbix MeTauepxapHH cjDopMa hx ceneHHH CTaHOBHTCfl CTa6njibHO 
cnjuomeHHOH, Hcne3aK)T jioxajibHbie yTOJimeHHH b MecTax pacnojioxeHHH mhtoxohaphh 
(pnc. 1 ,6). Ha 5 — 6-h jjeHb pa3BHTH5i HanHHaiOT MeHATbca h nepHKapHOHbi (pnc. 1 ,6; 
2, e, d). KojinnecTBO capKonjia3Mbi b hhx 3aMeTHO yBejiHHHBaeTca, BMecTe c tcm OHa CTa- 
HOBHTC5I OTHeTJIHBO TeTepOreHHOH. %Rp3. OKpyXCaeT CJIOH njIOTHOH rpaHyjIHpHOH capxo- 
njia3Mbi, cojiepxameH mepoxoBaTbin 3nP, CBoGojmbie pn6ocoMbi h mhtoxohaphh. llepH- 
cjDepHHecKaH capKonjia3Ma BbinumHT pbixjion, MecTaMH noHTH npo3paHHOH (pnc. 1 ,6; 
2, z, d). Hepejuco b Hen o6Hapy>KHBaiOTC5i ocraTOHHbie (?) Tejibua h MejiKHe jiHnnjmbie 
rpaHyjibi (pnc. 1,6; 2,2). HyKjieonjia3Ma smep MbimenHbix kjictok CTaHOBHTCfl 6ojiee 
3JieKTpOHHO-np03paHHOH, B HeH OTHeTJIHBO BbIHBJI5ieTC5I He6ojIbLUOe flflpblLIJKO (pHC. 1, 6). 

Bn,aoH3MeHeHHbie sjieMeHTbi MycxynaTypbi ctchkh Tejia uepxapHH b 3HanHTejibHOH 
CTeneHH coxpaHHioTCfl h y ceMHjmeBHbix MeTauepxapHH (pnc. 1, e). Hapajiy c hhmh, ojma- 
ko, noji TeryMeHTOM Ha ypoBHe MbimeHHbix cjioeB y*e moxcho oGHapyxcHTb h flpyrne 
KjieTOHHbie o6pa30BaHHH. Bo-nepBbix, sto nHKHOTHnecKHe Tejibua, npe3BbinaHHO njioTHbie 
SIR pa KOTOpbIX OKpy)KeHbI TOHHaHLUHM CJIOeM TaKOH >Ke njIOTHOH UHTOnjia3MbI (pnc. \,e). 
YHHTbiBaa AereHepaTHBHbiH xapaKTep HaGjuojiaeMbix yjibTpacTpyKTypHbix H3MeHeHHH Mbi¬ 
meHHbix KjieTOK, a Tax>xe pacnojioxceHHe nHKHOTHnecKHx Tejieu, moxcho npejinojioxcHTb, 
HTO OHH 5IBJI5HOTCfl KOHeHHbIM npOJiyKTOM JiereHepaUHH nepHKapHOHOB MHOU.HTOB KMM 
uepxapHH. rioMHMO 3Toro, noji noKpoBHbiM snHTejineM hohbjihiotch Mojiojibie MHo6jiacTbi, 
HaxojiHmHecH Ha caMbix paHHHx CTajinax KjieTOHHOH jiH(J)cJ)epeHUHpoBKH (pnc. l,e). 3th 
K jieTKH HMeiOT HameBHjiHyio, nacTO cnjibHO ynjiomeHHyio ^opMy. fljin hhx xapaKTepHO 
oneHb He6ojibmoe KojinnecTBO capKonjia3Mbi. riocjiejiHHH tohkhm cjioeM pacTHHyTa noji 
norpaHHHHOH njiacTHHKOH (pnc. \,e; 2,e). CapKonjia3Ma Mojiojibix MHo6jiacTOB HMeeT 
noBbimeHHyio sjieKTpoHHyio njioTHOCTb, b Hen OTHeTJIHBO bmhbjihiotch UHCTepHbi mepoxo- 
BaToro 3J1P, CBo6ojiHbie pn6ocoMbi h He6ojibmoe kojihhcctbo mhtoxohaphh (pnc. \,e; 
2, e). Ha ynacTKe, npnjieraiomeM k norpaHHHHOH njiacTHHKe, b capKonjia3Me pa3JiHHHMbi 
HeMHoroHHCjieHHbie npojiojibHO hjih nonepenHO opneHTHpoBaHHbie MHOcjmjiaMeHTbi, hhot- 
Rdi o6pa3yiomHe He6ojibmne cjiaGoBbipaxceHHbie CKonjieHHH (pnc. \,e; 2,e). Pa3jiejieHHe 
KjieTOK Ha coKpaTHMyio h capKonjia3MaTHHecKyio nacTH b Taxnx MHo6jiacTax eme npaKTH- 
necKH He BbipaxceHO. ^Lapa KjieTOK, nacTO HMeiomne ynjiomeHHyio cjxipMy, cojiepxcaT 
3HanHTejibHoe KojinnecTBO reTepoxpoMaTHHa, KOHueHTpnpyiomerocH b ochobhom noji 
ajiepHOH o6ojiohkoh, a Taxxce xopomo BbipaxceHHbie 5mpbimKH (pnc. \,e;2, e). 

B xojie nocjiejiyiomero pa3BHTHH MeTauepxapHH KojinnecTBO MHo6jiacTOB 6biCTpo yBe- 
JIHHHBaeTCH, H OHH npaKTHHeCKH nOJIHOCTbK) BbITeCHHIOT SJieMeHTbl nOAKOXCHOH Mycxyjia- 
Typbi, yHacjiejiOBaHHOH ot uepxapHH. K 10-My jihio pa3BHTHH jihhhhok ot Hee ocTaiOTca 
jinmb oxaejibHbie cjjparMeHTbi MbimenHbix bojiokoh. 3th o6pa30BaHH5i oTjiHnaioTCH sjieKT- 
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Phc. 1. CxeMa cipoeHHH MycKyjiaiypbi ctchkh Te;ia 3pejibix uepKapHH h pa3BHBaiomnxcH MeiauepKapHH Diplostomum chromatophorum. 

a — 3pejia« uepKapHu; 6 — 5— 6-m aeHb pa3BHTHH (a. p.) MeTauepKapwA; e — 7-m a. p.; z — 10-m a. p., nepeaHMM KOHeix Tejia; d — 10-h a. p., objiacTb b6jih 3M aiieTabyjuoMa; e — 20-m 
a. p., nepeaHMM KOHeix Teaa; ok — 40-m a. p.; 3m — awaroHaabHbie Mbiiuiibi; km — KOJibixeBbie Mbiiuiibi; a — JiwnmiHbie Karma; m6 — MMo6aacTbi; mu — mmtoxohzipmm; Mm — 
MHKpoTpySoHKw; M<p — MMO^MJiaMeHTbi ; mu — MHOiiMTbi; omu — ocTaTKH MbiiueHHbix bojiokoh uepKapHu; om — ocTaTOHHbie Tejibixa; n m — npoaojibHbie Mbumibi; nd — nojiyaecMOcoMbi; 
nm — nMKHOTMHecKMe Tejibixa; m — TeryMeHT; hm — iiMTonjia3MaTMHecKMe moctmkm; onp — mepoxoBaTbiu 3Haonjia3MaTHHecKHH peTHKyjiyM; r — *mpa MbiiueHHbix kjictok. 

Fig. 1. Diagram of the body-wall musculature of mature cercariae and developing metacercariae of Diplostomum chromatophorum. 























poHHO-npo3paHHOH capK0rma3M0H, b kotopoh 6ecnopxuoHHO pa36pocaHbi MajiOHHCJieH- 
Hbie MHOc})HjiaMeHTbi (pHC. 1,2; 3, e). OopMnpoBaHne HOBbix Mbiinu npOTexaeT acnHxpOH- 
ho, o^HaKO npn 3tom Ha6juouaeTCx onpeuejieHHax 3aKOHOMepHOCTb. Oco6chho HarnxuHO 
OHa npocjiexcnBaeTCx y 10-UHeBHbix MeTauepKapnn, y KOTopbix npaKTnnecKH bcx Mycxyjia- 
Typa CTeHKH Tejia o6pa30BaHa MOjioubiMH Mno6jiacTaMH, HaxouxiuHMncx Ha pa3Hbix CTaun- 
xx ^HC^c^epeHUHpOBKH. nocjieuHxx cjia6ee Bcero BbipaxceHa b MbiuieHHbix KjieTKax nepe- 
UHero h 3auHero kohuob Tejia (pHC. 1, 2; 3, a, 6). PacnojioxceHHbie b sthx ynacTKax Tejia 
MHo6jiacTbi eme oneHb 6jih3kh no CBoeMy CTpoeHHK) k aHajiornHHbiM KjieTKaM 7-uHeBHbix 
MeTauepKapnn h BMecTe c tcm yxce OTjiHHaioTcx ot hhx no pxuy npn3HaKOB. npexcue Bcero 
ohh yBejiHHHBaioTCH b pa3Mepax b ochobhom 3a cneT pa3pacTaK)Luencx capKonjia3Mbi 
(pnc. 1,2; 3,6). nocjiejjHxx CTaHOBHTCH MeHee ohothoh, 3HaHHTejibHoro pa3BHTnx b Hen 
UOCTnraeT uiepoxoBaTbin 311P. HacTb ero uncTepH npno6peTaeT bhu xpynHbix nojiocTen, 
3anojmeHHbix TOHKOBOJiOKHHCTbiM MaTepnajiOM (pnc. 1,2; 3,6). YBejiHHHBaeTCx n hhcjio 
MHTOXOHUpHH, XOpOUJO pa3BHTbie KpHCTbl H SJieKTpOHHO-CBeTJlblH MBTpHKC KOTOpbIX CBH- 
^eTejibCTByeT o bwcokoh c{)H3HOJiorHHecKOH aKTHBHOCTH. B capKonjia3Me ctbhobxtcx pa3- 
jiHHHMbiMH OTOejibHbie UHCTepHbi mauKoro 3FIP n He6ojibmne CKonjieHnx ny3bipbKOB, 
bhuhmo, npeucTaBjixioiuHe KOMnjieKC Tojib^xcn. B ynacTKax capKonjia3Mbi, npnjieraiomHX 
k 6a3ajibHon njiacTHHKe, pe3KO B03pacTaeT kojihhcctbo Mnoc|)HjiaMeHTOB (pnc. 1,2; 3,6), 
b6j1H3H KOTOpbIX BbIXBJIXIOTCX OTUeJIbHbie MHKp0Tpy60HKH (pHC. 1,2; 3, z). #Upa MOJIOUbIX 
MHo6jiacTOB Toxce HecKOJibKO yBejiHHHBaiOTCH, b hhx yMeHbuiaeTCx KOjinnecTBO reTepoxpo- 
MaTHHa, HyKjieonjia3Ma CTaHOBHTCx 6ojiee 3JieKTpoHHO-CBeTjion (pHC. 1, 2; 3, a). Ha nocjie- 
^yiomnx CTaUHXX pa3BHTHX MH06jiaCT0B B HHX HaHHHaeTCH o6oC06jieHHe COKpaTHMOH 
nacTH. Mnoc})HjiaMeHTbi b Taxnx KjieTKax rpynnnpyioTcx h o6pa3yiOT HecKOJibKO hctko 
BbipaxceHHbix CKonjieHHH; capKOjieMMa Hau hhmh npno6peTaeT cjioxcHbin pejibec}), orn6ax 
6yuymue coKpaTHMbie otpoctkh. OKOHHaTejibHoe cJjopMnpoBaHne nocjieuHnx nponcxounT 
b npouecce norpyxceHnx nepHKapHOHOB b Bmy6b KopTHKajibHon napeHXHMbi. Mno6jiacTbi, 
HMeiomne Han6ojiee «npouBHHyToe» CTpoeHne (y hhx 6ojiee hjih MeHee othctjihbo Bbipa- 
xceHO pa3^ejieHne Ha coKpaTHMyio h capKonjia3MaTHHecKyio nacTH), y 10-uHeBHbix MeTa- 
uepxapHH o6HapyxcHBaiOTca b ochobhom Ha SpiouiHon CTopoHe Tejia b ero cpeuHen nacTH. 
npn 3tom TOjibKO Ha He6ojibUJOM ynacTKe BempajibHOH CTeHKH b6jih3h aueTa6yjiK)Ma 
COKpaTHMbie OTpOCTKH MblUieHHblX KJieTOK 0praHH30BaHbI B flBa XOpOUJO pa3BHTbIX CJIOX 
KOjibueBbix h npo,aojibHbix MycxyjibHbix bojjokoh (pnc. \, d; 3, d). IlpaKTHHecKH nou Been 
ocTanbHOH noBepxHOCTbio Tejia ynopxuoneHHax CTpyKTypa nouKOxcHOH MycKyjiaTypbi eme 
OTcyTCTByeT. 

y 12-flHeBHbIX MeTauepKapHH paHHHe CTajJHH pa3BHTHX MH06jiaCT0B B KOXCHO-MyCKyjIb- 
hom MeuiKe He Ha6juouaioTcx. BMecTe c TeM HHTeHCHBHO nueT npouecc $opMHpOBaHHx 
coxpaTHMbix OTpocTKOB, KOTopbie yxce b 6ojibuien nacTH CTeHKH Tejia o6pa3yioT uBa xcho 
npocjiexcnBaiomHxcx cjiox — KOjibueBbie h npouojibHbie Mbimubi. Ha BeHTpajibHon CTopoHe 
k hhm H3HyTpn uo6aBjixioTCx erne unaroHajibHbie MbiuieHHbie BOJiOKHa. 

K 20-My flHio pa3BHTH5j 3aKjia^Ka hoboh MycKyjiaTypbi ctchkh Tejia MeTauepKapnn 
b uejiOM 3aKaHHHBaeTCH. Bee cocTaBjuuomne ee MbiuieHHbie kjictkh hmciot BnojiHe TunnH- 
Hoe CTpoeHne (pnc. l,e). Hx capKonjia3MaTHnecKax nacTb norpyxceHa HHorua uoBOJibHO 
rjiy6oKO b nepncJiepHHecKyK) napeHXHMy. C coKpaTHMbiMH OTpocTKaMH ee cBX3biBaioT un- 
TOnjia3MaTHHeCKHe MOCTHKH, B KOTopbix HaCTO MOXCHO HaGjHOUaTb UOBOJJbHO 3HaHHTejIbHOe 
KOjinnecTBO MHKpoTpy6oneK (pnc. 1, e). CapKonjia3Ma nepnKapnoHOB HMeeT npaKTHnecKH 
Taxoe xce CTpoeHne, KaK y MOJioubix Mno6jiacTOB. KpynHbie, uoBOJibHO MHoroHHCJieHHbie 
MHTOxoHupnn, pa3BHTax CHCTeMa uiepoxoBaToro 3np c pacmnpeHHbiMH uncTepHaMH n 
T. JX. CBHUeTejlbCTByiOT O COXpaHeHHH BbICOKOH MeTa6ojlHHeCKOH aKTHBHOCTH MblUieHHblMH 
KJieTKaMH. CoKpaTHMbie OTpOCTKH MHOUHTOB B 60JlbUJeH HBCTH CTeHKH Tejia UOBOJIbHO 
TOHKne (pnc. l,e; 3,e), cjjopMa hx nonepenHoro ceneHnx BapbnpyeT b 3aBHCHMOCTH ot 
MecTonojioxceHHx mwuju ot cnjibHO cnjuomeHHon uo OBajibHOH h BepeTeHOBHUHOH. Bex 
CapKOnjia3Ma OTpOCTKOB 3aHXTa aKTHHOBbIMH H MH03HH0BbIMH cj)HJiaMeHTaMH, Cpe^H KOTo¬ 
pbix BbIXBJIXIOTCX OTUejlbHbie 3JieKTpOHOnjlOTHbie Tejlbua H eUHHHHHbie MHKp0Tpy60HKH. 
nocjieuHne opneHTHpOBaHbi Buojib npouojibHon och bojiokoh (pnc. l,e). CoKpaTHMax 
nacTb MbiuienHbix KJieTOK MeTauepKapnn b OTjiHHne ot hx co6cTBeHHbix nepnKapnoHOB n 
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MbimeHHbix bojiokoh uepxapnn couepxtHT oneHb He6ojibiuoe xojihhcctbo mhtoxohuphh, 
npHHeM OHH AOBOJIbHO MCJIKHe H HMeiOT 3JieKTpOHOnjIOTHbIH MaTpHKC (pHC. 1, e). Kax H y 
CBoSoAHonjiaBaiomHx jihhhhok, KMM 20-jmeBHbix MeTauepxapHH HMeeT b cbocm cocTaBe 
TpH cjioa Mbimu — KOJibueBbie, npo^ojibHbie h unaroHajibHbie (pnc. 1, e ). BMecTe c TeM hx 
TOHK oe CTpoeHne (cm. Bbime), cTeneHb pa3BHTmi h pacnojioxceHHe 3aMeTHO pa3JiHHaiOTC5i. 
B nacTHOCTH, y MeTauepxapHH BTOpon CTa^HH pa3BHTH^ (LUhthh, 1986) noflicoxtHbie 
Mbimubi pa3BHTbi HeounHaxoBO Ha jjopcajibHOH h BeHTpajibHOH CTopoHax Tejia, Ha ero 
KOHUaX H B Cpe^HeH HaCTH. npH 3TOM HaH 60 J]bLUyi 0 TOJimHHy COKpaTHMbie OTpOCTKH 
MbimeHHbix KjieTOK, o6pa3yiomHX xojibueByio h npouojibHyio MycxyjiaTypy, hmciot Ha 
6piomHOH CTopoHe Tejia b6jih3h aueTaOyjnoMa. 3uecb xce ohh o6pa3yioT h HanOojiee rycTyio 
ceTb. flnaroHajibHbie Mbimubi Taxxce b OojibiueH CTeneHH oxa3biBaiOTC5i npHyponeHHbiMH 
k BeHTpajibHOH noBepxHOCTH Tejia. HanoMHHM, hto y uepxapnn nouoOHOH HepaBHOMep- 
hocth b pa3BHTHH xojibueBbix h npouojibHbix Mbimu He Ha6jiiouajiocb. flnaroHajibHbie xce 
MbimenHbie BOJiOKHa y hhx pa3BHTbi b nepejmen nacrn Tejia ounHaxoBO no BceMy nepnMeT- 
py ero nonepenHoro ceneHmi. Bojiee noupoOHyio xapTHHy pa3jiHHHH aHaTOMnnecxoro 
CTpoeHH^ no^KOxcHoii MycxyjiaTypbi MoryT uaTb mnbxo nccjieuoBaHmi TOTajibHbix npena- 
paTOB MeTauepxapHH, oxpameHHbix no cneunajibHon MeTOjjnxe cjDajuionuHH-pouaMHHOM 
UJifl cjuiioopecueHTHoro MHxpocxona. Ojmaxo uaHHbiMH Taxoro poua Mbi noxa He pacnojia- 
raeM. 

OTMeneHHbie pa3JiHHHfl b CTeneHH pa3BHTH5i nouxoxcHon MycxyjiaTypbi Ha pa3Hbix 
ynacTxax Tejia MeTauepxapHH b 3HanHTejibHOH CTeneHH crjiaxtHBaiOTCfl x Hanajiy nepnoua 
hx oxoHHaTejibHoro co3peBaHHA. B ycjiOBnax Hamero onbiTa oh HacTynaeT npHMepHO 
nocjie 34 umi pa3BHTH5i bo btopom npoMexyTOHHOM xo3^HHe h 3axaHHHBaeTC5i y 40-uhcb- 
Hbix MeTauepxapHH. B sto BpeMa Ha6jnouaeTC5i cxanxoo6pa3HbiH pocT coxpaTHMbix ot- 
POCtxob MbimeHHbix xjieTOx, oco6eHHO apxo BbipaxceHHbiH b npouojibHbix h unaroHajibHbix 
BOJioxHax nouKOxcHOH MycxyjiaTypbi (pnc. 1, x). 

OBCY^EHHE 

Flpouecc pa3BHTH5i MycxyjiaTypbi KMM b OHToreHe3e repMacJipouHTHoro noxojieHmi 
TpeMaTOu hhxto jx o chx nop cneunajibHO He nccjieuoBaji. flaHHbie Taxoro poua HMeioTCfl 
TOJibxo ujia cBo6ouHO>KHBymHX Typ6ejuiHpHH (Baguna, Romero, 1981; Rieger e. a., 1994; 
Rieger e. a., 1995). Tax, y Macrostomum h Dugesia no Mepe pocTa nepBen b xoue hx 
nocT3M6pHOHajibHoro pa3BHTHfl 3aperHCTpnpoBaHO yBejinneHne xojinnecTBa MbimeHHbix 
xjieTOx, b tom HHCJie b CTeHxe Tejia (Rieger e. a., 1994; Baguna, Romero, 1981), y Macros¬ 
tomum Taxxce OTMeneH pocT MbimeHHbix bojioxoh (Rieger e. a., 1994). nojiyneHHbie HaMH 
uaHHbie CBHueTejibCTByiOT o tom, hto cxojmbie npoueccbi hmciot mccto h npn pa3BHTHH 
MeTauepxapHH D. chromatophorum. BMecTe c TeM hmh uajiexo He ncnepnbiBaeTCfl cjioxtHaa 
UHHaMHxa pa3BHTH^ nouxoxcHOH MycxyjiaTypbi nccjieuoBaHHbix napa3HTOB. 

CpaBHeHHe c paHee nojiyneHHbiMH pe3yjibTaTaMH (FlouBJBHafl, 1999) noxa3biBaeT, hto 
pa3BHTne Mbimu ctchxh Tejia y MeTauepxapHH D. chromatophorum tccho CB5i3aHO c npeo6- 
pa30BaHH^MH hx noxpOBHoro snnTejiHH. Tax, b HanajibHbin nepnou pa3BHTH5i MeTauepxa¬ 
pHH, noxa hx TeryMeHT coxpamieT ocHOBHbie nepTbi uepxapHOH opraHH3auHH, coxpamieTCfl 
h CHCTeMa Mbimu KMM CBoOojmonjiaBaioiueH jihhhhxh. npn stom Ha yjibTpacTpyxTypHOM 
ypOBHe npocjiextHBaiOTCfl oneBHUHbie npH3Haxn uereHepaunn cocTaBjnnoiunx ee MbimeH¬ 
Hbix xjieTOx, Han6ojiee apxo BbipaxceHHbie b coxpaTHMbix OTpocTxax. B xoue uajibHenmero 
pa3BHTH^ napa3HTOB, xorua HannHaeTca nepnou hx 6ypHoro pocTa h MopcjioreHe3a, nox- 
poBHbiH snHTejiHH npeTepneBaeT xapunHajibHyio MopcjjocJjyHxuHOHajibHyio nepecTponxy, 
CB5i3aHHyio c pe3XHM ycHjieHneM ero aucopOunoHHon TpocjDHHecxon cjiyHxuHH. Ha stoh 
CTauHH pa3BHTH^ nponcxounT 3axjiauxa ue(j)HHHTHBHOH MycxyjiaTypbi ctchxh Tejia, xoto- 
paa uoBOjibHO 6bicTpo 3aMeiuaeT CHCTeMy «uepxapHbix» MbimeHHbix bojioxoh. B stot 
npouecc b TeneHne xopOTxoro BpeMeHH (7 — 10 uhh pa3BHTH5i) BXJHonaeTCfl 6ojibiuoe 
xojiHHecTBO UH(J)(J)epeHUHpyioiuHxc^ MbimeHHbix xjieTOx, hhcjio xoTOpbix BnocjieucTBHH 
ecjin h yBejiHHHBaeTca, to He3HanHTejibHO h nocTeneHHO. Flo pacnojioxceHHio MnoOjiacTOB 
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b6jih3h HepBHbix ctbojiob, rue y MOJiofltix MeTauepxapHH Ha6jiiouaiOTC5i cxonjieHHfl HeuncJ)- 
$epeHmipoBaHHbix kjictok, mojkho npeunojioxHTb, hto nocjieuHHe hbji5ik)tc5i hx ochob- 
hwm hctohhhkom. Ha HanajibHOM 3Tane 3aKjiauKH hoboh MycxyjiaTypbi uajiexo He Bee 
cocTaBjunomne ee kjictkh o6jiauaiOT xopomo BbipaxeHHbiMH coKpaTHMbiMH OTpocTKaMH, 
b CBH3H c neM b Oojibmen nacTH Tejia 2—3-cjiOHHaa CHCTeMa nouxo^KHbix MbimeHHbix 
bojiokoh ({DopMHpyeTCH He cpa3y h Ha nepBbix nopax pa3BHTauoBOJibHO cjia6o. 3to xopomo 
corjiacyeTca c Ha6jiioueHH5iMH UlHrHHa (1986), OTMeTHBmero y 10—25-cyroHHbix MeTa- 
uepKapnn D. chromatophorum CHHxeHHe UBnraTejibHOH aKTHBHOCTH h OTcyTCTBHe chm- 

MeTpHHHOCTH CJ)OpMbI KaK np05IBJieHH5I CJ)yHKUHOHajIbHOH OCJia6jieHHOCTH HX COMaTHHC- 
CKHX Mbimu. 

HHTepeCHO OTMeTHTb, MTO OnHCaHHbie HaMH MOp4)OC{)yHKUHOHajIbHbie pa3JIHHH5I B CTpO- 
eHHH TeryMeHTa HauopcajibHOH h BeHTpajibHOH noBepXHOCTax Tejia MeTauepxapHH BToporo 
3Tana pa3BHTH5i (riouB5i3Ha5i, 1999) conpoBoamaiOTCfl h cyiuecTBeHHOH pa3HHuen b cxopoc- 
th h CTeneHH pa3BHTH5i nouxoacHoii MycKyjiaTypbi. Ha GpioumoH CTopoHe cpejmen nacTH 
Tejia, TaM me TeryMeHT c^yHKUHOHajibHO Han6ojiee aKTHBeH, MbimeHHbie BOJioKHa pa3BHBa- 
iotc a ObicTpee (10-h ueHb pa3BHTmi) h b TeneHne npaxTHnecKH Bcero nepnoua pocTa 
MeTauepxapHH ocTaiOTCfl 6ojiee xpynHbiMH b nonepenHOM ceneHHH. C Hcne3HOBeHHeM 
Aopco-BeHTpajibHbix pa3JiHHHH b CTpoeHHH TeryMeHTa (k 30—34-My uhio pa3BHTmi) crjia- 
)KHBaK)TCa H pa3J!HHHH B TOJIIUHHe nOUJIOKaiUHX MbimeHHbix BOJIOKOH. TaKHM o6pa30M, 
b npouecce pa3BHTH5i uccJihhhthbhoh MycxyjiaTypbi oco6en repMa^poAHTHoro noxojieHmi 
D. chromatophorum cJiopMHpyeTCii CBoero poua npoMexyTOHHbiH THn ee opraHH3auHH, 
COOTBeTCTByiOmHH BTOpOH CTajJHH pa3BHTH5I HX nOKpOBOB (nouB5i3Ha5i, 1999). HaKOHeu, 
b nepnou OKOHnaTejibHoro co3peBaHH5i MeTauepxapHH, Koma y hhx cj)opMHpyeTC5i TeryMeHT 
,aecJ)HHHTHBHOrO THna, npOHCXOJJHT CKaHKOo6pa3HbIH pOCT COKpaTHMOH HaCTH MbimeHHbix 
KjieTOK, b pe3yjibTaTe nero h MycKyjiaTypa ctchkh Tejia npno6peTaeT nepTbi opraHH3auHH, 
npHcymne MapHTaM. 

IIOUBOJUI HTOr CKa3aHHOMy, 3aKOHOMepHO nOCTaBHTb BOnpOC, C HeM CB5I3aHO B03HHKH0- 
BeHHe CTOJIb CJIO^KHOrO H, Ha nepBblH B3rjI5m, HC3KOHOMHHHOrO CnOCo6a pa3BHTH5I, KOma 
,aec]3HHHTHBHa5i nouxoxHafl MycKyjiaTypa $opMHpyeTC5i He Ha ocHOBe jihhhhohhoh, a 
cJ^aKTHHecKH B03HHKaeT 3aHOBO. npHHHHbi, no-BHUHMOMy, xpoiOTCii b cjieuyioiuHX o6CT05I- 
TejibCTBax. MapHTbi unmiocTOMaTHu, KaK h upyrnx CTpnreHUHUHbix TpeMaTOU, no cpaBHe- 
hhk) c ApyrnMH cocajibmHKaMH hmciot jtOBOJibHO cneuHajiH3HpoBaHHyio MycxyjiaTypy ctch- 
kh Tejia, ycjioxcHeHHyio pa3uejieHHeM Tejia Ha «cerMeHTbi» h HajiHHHeM cjmxcaTopHO-xejie- 
3HCTbix o6pa30BaHHH THna nceBAonpncocoK h opraHa EpaHjjeca. OyHKUHOHajibHaa 
Harpy3Ka 3thx Mbimu b ochobhom CB5i3aHa c npoHHOH c^HKcaunen napa3HTOB Ha BopcHHxax 
KHmenHHKa OKOHnaTejibHoro xo35iHHa. B cboio onepeub ocoOeHHOCTH 6nojiorHH 3thx 
TpeMaTOu TaxoBbi, hto hx CBoOojmonjiaBaioiuHe jihhhhkh, axTHBHO npoHHKaiomHe bo 
BToporo npOMOKyTOHHOrO X035IHHa H aKTHBHO MHrpnpyiOLUHe B HeM, TaK)Ke UOJDKHbl HMeTb 
xopomo pa3BHTyio MycxyjiaTypy ctchkh Tejia, auanTHpoBaHHyio k aKTHBHOMy ubh^kchhio h 
npeouojieHHio MexaHHHecxoro conpoTHBjieHHfl. HccjieuoBaHHfl K>xy6a5i h HeBbimoMCxon 
noxa3ajiH, hto uepxapnn D. pseudospathaceum ( =D . chromatophorum) o6jiauaiOT hmchho 
TaKOH CHCTeMOH nOUKOXCHbIX Mbimu, COCTO^meH H3 3 CJIOeB OTHOCHTeJIbHO KpynHbIX no 
cpaBHeHHio c pa3MepaMH caMOH jihhhhkh MycxyjibHbix bojiokoh (Czubaj, Niewiadomska, 
1997). HanoMHHM, hto npn onncaHHH TeryMeHTa 3thx uepxapHH HaMH oTMenajincb CB5i3b 
ynoMAHyTbix Mbimu c ueHoreHeTHHecKHMH mnnaMH, a Taxxce xapaxTepHoe 3epxajibHoe 
pacnojio^xeHHe nojiyuecMocoM, coejjHHflioiuHX noxpoBHbiH 3nHTejiHH h Mbimubi c pa3jrejni- 
iomHM hx cjioeM MexxjieTOHHoro BemecTBa. YnoMflHyTafl ocoOeHHOCTb TpaxTOBajiacb HaMH 
HMeHHo xax MHKpoauanTauHH k aKTHBHOMy BHeupeHHio jihhhhok bo BToporo npoMexcyTOH- 
Horo xo3^HHa h nocjieuyiomeH MHrpaunn (nouBH3HaH, 1999). OneBHUHO, nyreM «uocTpo- 
enHoro» pa3BHTH^ uocTaTOHHO cneuHajiH3HpoBaHHa5i MycKyjiaTypa ctchkh Tejia uepxapHH 
He MoaceT npeo6pa30BaTbC5i b eme 6ojiee cjioxho unc^c^epeHUHpoBaHHbie Mbimubi B3poc- 
jibix (J)opM, npeuHa3HaHeHHbie, xax yxe ynoMHHajiocb, uji^ BbinojmeHHH coBepmeHHO HHbix 
(JyHKUHH. llo3TOMy OHa uereHepHpyeT, xax Bee 3JieMeHTbi cjioxHoro neHeTpaunoHHoro 
KOMnjiexca, nacTbio xoToporo OHa (J)aKTHHecKH hbjihctch. TaKHM o6pa30M, MycKyjiaTypa 
ctchkh Tejia uepxapHH, xax h hx mnnHKH, HMeeT ueHoreHeTHHecxyio npnpouy. 


3 riapaiiiTOJioniJi, Ns 6, 2001 r. 
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IIcmpo6Hoe onncaHHe Bcex jteTajien yjibTpacTpyKTypbi MbiiueHHbix kjictok D. chroma- 
tophorum He bxo^hjio b 3a^aHy HacToamen pa6oTbi. BMecTe c TeM otmcthm, hto nony- 
neHHbie HaMH jtaHHbie no TOHKOMy CTpoeHHio mhouhtob ctchkh Tena uepKapHH h MeTa¬ 
uepKapHH Ha 3aBepiuaiOLueH CTaunn hx pa3BHTHx b uejiOM comacyiOTCfl c yjibTpacTpyKTyp- 
hwmh onncaHHHMH nnauKOH MycKyjiaTypbi KMM upyrnx bhuob TpeMaTOu (Burton, 1966; 
Lumsden, Foor, 1968; Silk, Spence, 1969; Koie, 1971; Rees, 1974, h up.). HaH6ojibiiiHH 
HHTepec b 3tom OTHOuieHHH npeucTaBjixioT pa3BHBaioutHeca MbimeHHbie kjictkh, uo chx 
nop y cocajibmHKOB npaKTHHecKH He H3yneHHbie. B cba3h c sthm xoTenocb 6bi OTMeTHTb 
HexoTopbie npHcymne hm ocoSchhocth. B MHo6jiacTax, HaxouamHXCfl Ha paHHHX CTauuxx 
KjieTOHHOH Anc^c^epeHUHpOBKH, xorua y hhx He BbipaxceHO pa3uejieHne kjictkh Ha coxpa- 
THMyK) nacTb h nepmcapnoH, no nncjiy CKonjieHHH MnocfmjiaMeHTOB xopouio 3aMeTHO, hto 
Kaxcuax MbimeHHax KjieTKa o6pa3yeT HecKOJibKO (HHorua uoBOJibHO 3HaHHTejibHoe kojih- 
necTBo) coKpaTHMbix OTpocTKOB. B MHo6jiacTax CTeHKH Tena D. chromatophorum o6Hapy- 
XCHBaiOTCX MHKpOTpySOHKH, CHaHajia B6JIH3H CKOnJieHHH MHO(|)HJiaMeHTOB, 3aTeM B COKpa- 
THMbix OTpocTKax h HHTonjia3MaTHHecKHX MOCTHKax, coeuHHfliomHx hx c nepwKapHOHaMH. 
B HacToamee BpeMx oueHHTb hx c|)yHKUHOHajibHoe 3HaneHne He npencTaBjineTcn bo3moxc- 
hwm. BMecTe c TeM uaHHoe HaSmo^eHne nouTBepxcuaeT npeunojioxceHHe JIaMeueHa h 
BnpaMa, cornacHO KOTopoMy noHBjieHne b MbiiueHHbix KjieTKax MHKpoTpyGoneK npnypo- 
neHO k onpenejieHHOMy nepnouy hx pa3BHTHH (Lumsden, Byram, 1967). 

nojiyneHHbie 3JieKTpoHHO-MHKpocKonHHecKHe uaHHbie OTpaxcaiOT cyTb npoHCxoufliuux 
npoueccoB, ouHaxo c hx noMombio He yuaeTCx uocTOBepHO npocjieuHTb npeo6pa30BaHHH 
MycxyjiaTypbi KMM Ha ypoBHe ee aHaTOMnnecxoro CTpoeHHx. Be3ycnoBHO, ujih nojiHOTbi 
xapTHHbi pa3BHTHH Mbiiuu ctchkh Tena D. chromatophorum Heo6xounMbi uajibHenuiHe 
HccjiejtOBaHHH pa3BHBaiomHxcH h 3penbix MeTauepKapHH mctouom cJ)jiioopecueHTHOH mhk- 
pocKonHH Ha TOTanbHbix npenapaTax (Rieger, Salvenmoser, 1991), nouo6HO TOMy Kax sto 
6bino cuenaHO Ha uepKapnnx (Czubaj, Niewiadomska, 1997). 

Pa6oTa BbinojmeHa npn nouuepxcKe POOH (rpaHT 01-04-49646). 
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3oojiorHMecKHH HHCTHTyT PAH, CaHKT-rieTep6ypr, nocTynujia 23 IV 2001 

h CaHKT-fleTepSyprcKHH rocyaapcTBeHHbiu yHHBepcwTeT 


ON THE DEVELOPMENT OF BODY-WALL 
MUSCULATURE DIPLOSTOMUM CHROMATOPHORUM METACERCARIAE 
(TREMATODA: DIPLOSTOMIDAE) 

Podvyaznaya I. M., Dobrovolsky A. A. 

Key words’, musculature, development, metacercaria, Diplostomum chromatophorum , pseudospatha- 
ceum. 


SUMMARY 

The body-wall musculature of invasive cercariae and metacercariae of Diplostomum chromatop¬ 
horum at different intervals after the penetration into the experimental intermediate host Cyprinus 
carpio (1, 3, 5, 6, 7, 10, 12, 20, 34, 40 days) has been investigated with the help of TEM technique. 
During the first 10 days after the invasion (in conditions of our experiment), the cercarial subtegumen- 
tal muscle fibres degenerate. These muscles are replaced by newly formed ones. Mass differentiation 
of myoblasts beneath the tegument was observed in 7—10-day-old metacercariae. Obtained data 
indicate the metamorphosis of body-wall musculature during the morphogenesis in Diplostomum 
chromatophorum metacercariae. 
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K cm. M. M. riodeH3HOU u A. A. flodpoeoJibacoeo (c . 531 — 539). 



Pmc. 2. Mbimubi cTemai Tena uepKapwu m MeTauepKapuft 1—7 AHeft pa3BMTMfl D. chromatophorum. 

a y 6 — Mbimubi CTeHKH TeJia (CT) uepKapHft; <? — npoiiojibHbift cpe3 CT oaHoAHeBHux MeTauepKapHH (MU); z — 
mhouht CT 5-aHeBHbix MU; d — mhouht CT 6-aHeBHbix MU; e — MHo6;iacT b CT 7-aHeBHbix MU; nu — 
3aeKTpoHHo-npo3paMHan nepucfrepHwecKafl capKoruia3Ma nepmcapHOHa MHounTa; np — napbiLUKo; c/npe/iKa — mhocJw- 
JiaMeHTbi; 3ee3doHKa — 3JieKTpoHHo-npo3paHHbie ywacTKH capKoruia3Mbl coKpaTHMbix OTpocTKOB. 

MaciiJTa6 — 0.5 mkm. OcrajibHbie o6o3HaMeHM«, KaK Ha pnc. 1. 

Fig. 2. Body-wall muscles of cercariae and 1—7-day-old metacercariae of D. chromatophorum. 







Phc. 3. Mbiunjbi CTeHKH Tena MeTauepKapHH 10—40 ziHeH pa3BHTHfl D. chromatophorum. 

a> 6 — MH06JiaCTbi CT 10-AHeBHbix MU,; e — oct3tkm MbiweHHbix bojiokoh uepKapufl y 10-jjHeBHbix MU; £— 
MHKpoTpy6o4KM ( 6oAbiuan cmpema) b (J)opMMpyiomeMCH OTpocTKe MMo6jiacTa 10-^HeBHbix MU; d — no^KoxcHbie 
Mbiiiiubi MU 10 a. p, b6jim3m aueTa6yjnoMa; e — Mbiuiubi nepe^Hero KOHUa Tejia MU 20 a. p.; ok — Mbiumbi nepe^Hero 
KOHua Tejia MU 40 a. p.; MdAeubKax cmpeAtca — MMocJwjiaMeHTbi. 

MacuiTa6 — 0.5 mkm. OcTajibHbie o6o3Ha4eHMH, KaK Ha puc. 1. 

Fig. 3. Body-wall muscles of 10—40-day-old metacercariae of D. chromatophorum. 







